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Introduction
Providing health and community care services to promote independence rather than dependence requires decisions at many levels regarding how to allocate resources. Some of the parameters for such decisions are indicated by a systematic review of occupational therapy interventions for elderly people living at home (Steultjens et al., 2004) . The review found that assistive devices, training, comprehensive occupational therapy, home hazard assessment, counselling of the primary caregiver and information on fall prevention and social participation were useful in promoting an independence model.
The main principles identified in the literature regarding how allocation should occur fall into three categories: need, maximising and egalitarian principles, that is, resources should be distributed according to 'need' to obtain maximum benefit and to reduce inequality (Cookson & Dolan, 2000) . Need and equality come together around the idea that persons in equal need should be treated the same and those in greater need should be treated more favourably than those with less need (Hauck, Smith & Goddard, 2002) . For health services 'need' is characterised as degree of ill health. For disability services the equivalent is degree of disability, typically assessed as degree of functional limitations. At its most extreme this has been called the 'rule of rescue', recognising that extremes of ill-health, or disability, require a response by society, irrespective of any potential benefits (Hadorn, 1991) .
Often, the processes underpinning decisions about how to allocate resources are not explicitly stated or, if they are, are based on a mix of 'custom and practice' and local policies. Prioritisation essentially involves a two-step process, however simple or sophisticated, or implicit or explicit, that process might be. It involves translating concepts such as 'need' and 'benefit' into something that can be measured and then taking the results from that measurement (assessment) and assigning priority.
Decision-making can include whether a particular client will receive any services, or services of a given type or from a specific set of providers or funding sources (Weissert, Chernew & Hirth, 2003) .
The study described here sought to use the above principles in responding to a particular problem. Eligible residents of New South Wales (NSW) with a long-term disability can apply to the Program of Appliances for Disabled People (PADP) for financial assistance to purchase aids, appliances and equipment (henceforth referred to simply as equipment), mainly to assist with mobility, seating, toileting, showering and transfer. Funding for PADP is allocated to eight area health services in NSW, each with a PADP lodgement centre and allocation committee with responsibility for decisions about the priority of applications based on need.
The aim of the study was to determine whether it is possible to standardise the assessment of the needs of applicants and to standardise the way that priorities for the allocation of equipment are set. It included three stages: review and consultation, development and pilot testing, and field testing. The study developed tools for assessing both adults and children, with a separate assessment for incontinence. The development of the adult assessment tool is reported here.
The first stage involved a literature and website search using search engines for occupational therapy and physiotherapy (OTseeker and PEDro), with keywords of aids and appliances, medical aids and functional needs. The results indicated that the focus of assessment was the functional status of applicants and the extent to which the provision of equipment would assist applicants in undertaking everyday self-care and domestic tasks. This review built on previous work using function as a proxy for 'need' (Owen, Poulos & Eagar, 2001; Stevermuer, Owen & Eagar, 2003) , including a review of existing measures to assess both self-care activities of daily living and domestic (instrumental) activities of daily living (Eagar, Owen, Marosszeky & Poulos, 2006) . As in other related work Green, Eagar & Owen, 2006) it was assumed that information about functional status was necessary, but not sufficient, for helping committees make decisions. It was also assumed that one assessment system may not be suitable for all equipment across all disabilities.
Following the review, a consultation paper was distributed to stakeholders that included discussion about the concepts of 'need' and 'capacity to benefit' (Eagar, Sansoni, Harvey & Owen, 2003) . Drawing on the work of Bradshaw (1972) the paper identified key domains that might be included in the assessment process. Responses to the consultation paper indicated strong support for the assessment process proposed in the paper, with 89% of respondents supporting the collection of information on capacity to benefit, although some respondents highlighted the potential difficulties with how it might be assessed.
The project was approved by the University of Wollongong and Illawarra Area Health Service Human Research Ethics Committee. PADP lodgement centres were approached to participate in the study and consented to involvement on behalf of their staff. The centres were free to withdraw participation at any time.
Methods
Assessments of applicants are carried out by therapists who write narrative reports and make recommendations to an allocation committee. The committee then makes decisions based on a number of related factors including applicant eligibility, the level of need as indicated in the report and the available budget. The new instrument was intended to standardise the process by using common measurement scales for inclusion in assessment reports by therapists and by giving committees a set of recommendations that included priority rating scores. The common elements were not intended to fully replace narrative reports.
Instrument development
The results of the literature search, PADP application forms already in use and feedback on the consultation paper formed the basis for developing an adult assessment tool with five components (for details see Table 1 ): 1 Self-care by use of the Barthel index (Collin, Wade, Davies & Horne, 1988 ) with modified scoring. The scoring was extended from three to five levels to improve its discriminatory ability and to make it more sensitive to change. The items themselves were not changed. 2 Domestic functioning using the Australian-modified Lawton and Brody domestic functioning instrument (Green et al., 2006; Lawton & Brody, 1969) . 3 Items on the care and assistance provided to the applicant. 4 Items on the impact of the equipment on carers. 5 Items on the expected benefits of the equipment for clients. The self-care and domestic functioning assessments were designed to assess the individual applicant without the equipment they were requesting and then again, with that equipment. Current care and assistance needs were assessed by estimating the average number of hours of care provided to the client each week by his/ her primary carer, other informal carers and paid or formal services and how this would change if the requested equipment were provided. Together, these three sections of the assessment provided an overall measure of need (i.e. assessment without the equipment) and a measure of the increase in function expected to result from providing the equipment.
All other items in the assessment tool required a judgement about the impact of the equipment. On a scale of 1 (no change) to 4 (significant improvement), assessors indicated the predicted impact of the equipment on Hours of care and assistance provided to the applicant by primary carer, by a formal service, or other informal arrangements. 1 = no change in hours of care or increase in hours of care 2 = slight decrease (2 h per week or less) 3 = moderate decrease (3-7 h per week) 4 = significant decrease (8 h or more per week) Sustainability of current care arrangements 1 = arrangements sustainable 2 = arrangements likely to break down in long term (6 months or more) 4 = arrangements likely to break down in short term (less than 6 months) Impact on carers Physical effort Each item rated on the following scale Emotional well-being 1 = no change Independence 2 = slight improvement Quality of life 3 = moderate improvement Safety † 4 = significant improvement Impact on client Likelihood that the applicant will remain in the community Each item rated on the following scale Quality of life 1 = no change Participation in social and/or community activities.
= slight change
Safety † 3 = moderate change Health status † 4 = significant change Notes: (1) Individual items on the modified Barthel index rated on a scale ranging from 1 = maximum dependency to 5 = independence. Maximum total score = 50.
(2) Individual items on the Australian modified Lawton and Brody domestic functioning assessment rated on a scale ranging from 1 = dependent to independent (3 or 4). Maximum total score = 30.
(3) For further information about the modified domestic functioning assessment see Eagar and Woods (1999) ; Eagar et al. (2006) , Green et al. (2006) . (4) carers' physical effort, safety, emotional well-being, independence and quality of life. These domains were based on the literature and were consistent with feedback from practitioners during the consultation process. In addition, assessors were asked to make a judgement about the sustainability of care arrangements (including self-care, if applicable) without the requested item.
The expected impacts on the client were assessed in five domains: risk of institutionalisation; quality of life; participation in social/community activities; safety and health status. Again, the selection of these domains was based on a review of the literature (Owen et al., 2001) , stakeholder consultation and an examination of currently used PADP documents. The goal was not to conduct a detailed investigation of these aspects of the client's life, but to determine the likely impact of the equipment on this client relative to others, to assist in priority rating. The usefulness of these domains for this purpose was assessed as part of the field trial described below.
Pilot testing and field testing
The assessment tool was initially pilot tested at one PADP site resulting in 34, mostly minor, changes to the tool based on recommendations from occupational therapists and others using the tool to carry out assessments. The basic format remained unchanged but additional items for impact on safety of carers and impact on safety and health status of applicants were included. The final tool was considerably longer and more comprehensive than those in current practice.
The assessment tool was then field tested at four PADP sites. Standardisation for the study was limited to the use of the assessment tool and did not include any changes to organisational arrangements for processing applications. The field trial sought to answer a number of questions:
• What is the best mix of assessments of consumer need and expected benefits that might result in a reliable priority rating? • Is the tool acceptable to those undertaking the assessments, including the burden of data collection? • How well does the assessment tool fit with current professional practice? • Is the assessment tool sensitive enough to identify functional status with and without the requested equipment? • How does the proposed assessment tool compare with existing tools? Training sessions were conducted at each site, supported by a training manual supplied to assessors. Most attendees were occupational therapists, reflecting the group of health professionals primarily involved in current systems. Informal feedback at the training sessions was very positive with support for introducing a common, standardised, assessment system, although not necessarily the one developed for the study. PADP committees received a demonstration of the way the tool would be used, but were not trained in its use. Each site collected data for 2 months and chose to test the tool 'in parallel' to its existing system, using a database developed for the study.
A feedback form was used to allow assessors to provide comments regarding each assessment. Members of the project team also attended PADP committee meetings to observe deliberations and receive feedback about use of the tool.
Analysis
The results were analysed separately for each of the three groups of participants: applicants, those assessing applicants (primarily occupational therapists) and those involved in processing the results of the assessments and making decisions about which applications to fund.
Statistical methods for analysing the results for clients included descriptive statistics and regression analysis. Regression analysis was used to determine which, if any, items could be dropped from the assessment. In determining this, there is a trade-off between the need to explain variation between clients to a satisfactory degree (by including more items) and the need to develop an assessment tool that is easy to administer (by including fewer items). The aim is to get the best result, in terms of variation explained, in the most parsimonious way. For the purposes of the analysis it was assumed that inclusion of sufficient items to explain at least 90% of the variation would represent the best option, with second and third best options including more items, and hence explaining more variation.
Analysis of the qualitative results for assessors and decision-makers was undertaken by one member of the research team who identified themes and findings from the feedback forms and from an analysis of the discourse at meetings.
Results

Applicants and equipment requested
A total of 106 adult assessments were undertaken. Not all items were completed for some assessments. Disabilities of neuromusculoskeletal and mental function accounted for almost three-quarters of all applicants. Most applicants reported two or three disabilities (Table 2 ). In general, two to three items of equipment were requested by each applicant. Applications for beds and sleeping equipment, seating equipment and equipment to assist with mobility, toileting, showering and transfers accounted for 94.2% of all items requested (Table 3) . Client characteristics and the items requested were broadly similar (as far as such data are available) to what would be expected from the population of PADP applicants.
Impact on function
Every item on the self-care functional assessment recorded at least one change predicted if the equipment was provided. The percentage of applicants whose functioning would change ranged from 1.9% (for the stairs item) to 41.5% (bathing). Results are summarised in Table 4 . The amount of change overall was small. This was expected, as applicants were seeking specific items of equipment to improve specific aspects of their functioning, not aiming for a functional improvement in all aspects of their lives. When considering only those assessments in which changes were predicted, the amount of change in functioning was typically more than one point (one point was the smallest change possible).
A similar pattern can be seen in the domestic functioning assessment (Table 4) . Again, changes were recorded for every item, ranging from 1.0% (telephone) to 27.5% (shopping). For those assessments where provision of equipment was expected to improve functioning, the amount of change was again typically more than one point.
The regression analysis identified that the number of assessment items could be reduced, with only a small reduction in its ability to explain variation. In order (with variation shown in parentheses), the self-care assessment can be reduced to: • Bladder, toilet use, indoor mobility (90.5%) • Bladder, toilet use, transfer, indoor mobility (93.1%) • Bladder, toilet use, transfer, indoor mobility, bathing (95.0%). Likewise, the assessment of domestic functioning can be reduced to:
• Shopping, housekeeping, outdoor mobility (94.1%) • Shopping, housekeeping, laundry, outdoor mobility (96.4%) • Shopping, food preparation, housekeeping, laundry, outdoor mobility (98.0%)
Impact on care and assistance provided
In one-third of applications it was expected that provision of the requested equipment would reduce the hours of care provided to the applicant by the primary carer (mean reduction of 5.5 h per week). Although more change was expected in the hours of care provided informally (mean reduction of 8 h per week) and by paid carers (mean reduction of 25.5 h per week), these were only expected for a few applicants. Four applicants had an expected increase in hours of care per week, which was due to more time being taken in handling equipment. Only one in four of all care and assistance arrangements were sustainable if the equipment was not provided, with one in three likely to breakdown in either the short-term (within 6 months) or the long-term (greater than 6 months).
Impacts on carers and on clients
Provision of equipment was expected to have greatest impact on the physical effort and safety of carers and least likely to affect the independence and emotional well-being of carers (Fig. 1) . The range of responses to each of the five 'impacts on carer' items suggests that each is capable of discriminating between applicants to varying degrees. The regression analysis found that the assessment of the impact on carers could be reduced, with the following items being retained (in order, with variation shown in parentheses):
• Physical effort, quality of life (92.0%) • Physical effort, independence, quality of life (96.2%) • Physical effort, emotional well-being, independence, quality of life (98.0%)
Provision of equipment was expected to have the greatest benefit for the applicant in the domains of safety and quality of life (Fig. 2) .
Expected benefits
The assessment tool provides a measure of 10 potential benefits from providing equipment: improvement in client self care function; improvement in client domestic function; reduction in the hours of care required by the client; enhanced sustainability of care arrangements; positive impact on the carer; and five positive impacts on the client (increased likelihood of remaining in the community/own residence, improved quality of life, increased community participation, improved safety and improved health status). The regression analysis again found that the assessment of expected benefits could be reduced, with the results included in Table 5 . The best model, in terms of the trade-off between number of items included and variation explained, would include six of the original 10 expected benefits, namely (i) improvement in self-care function; (ii) change in hours of care and assistance; (iii) sustainability of care/self-care arrangements; (iv) likelihood of remaining in community/own residence; (v) improvement in applicant's participation in social or community activities; and (vi) overall effect on applicant's health status.
This would account for 93.2% of the variation in expected benefits. This approach removes the domestic functioning assessment from the tool, so the measure of need would be based solely on assessment of self-care.
Feedback from assessors
Feedback sheets were completed for 37 adult assessments (response rate 34.9%). Most were occupational therapists (26, 70.3%) . Approximately half (18, 53%) said they found the assessments moderately or very difficult to make. Nevertheless, most (23, 68%) were very or moderately confident about the accuracy of their ratings. Twelve respondents (32.4%) provided further comments. Seven related to the length of the assessment process, which was described as 'time-consuming', 'cumbersome' and 'not user friendly'. PADP assessors used the tools in parallel with their existing systems and the new assessment tool was perceived as an added burden.
Some respondents expressed concern that particular items or disabilities-lymphedema, safety, communication and feeding-were not addressed in the assessment. Several felt that the assessments failed to capture the complexity of the client's situation. One pointed out that many of the questions were addressed in an accompanying narrative report from the occupational therapist, reflecting the fact that two systems were used in parallel during the field trial. For eight clients, respondents indicated that the assessment forms had missed some important information, including lymphedema and the distinction between outdoor mobility and the ability to use public transport.
Estimates of the time taken to complete the tool ranged from 40 min to over 1 h. Therapists who completed only one or two assessments and were unfamiliar with the process took the longest. There was recognition that speed would increase with practice and that any further development of the tool would have to be integrated with existing systems.
Feedback from PADP Committees
Three of the four local PADP Committees gave feedback. Two were very comfortable with the idea of using need and capacity to benefit as the dimensions for assigning priority. There was some concern about whether the tool was sensitive enough to pick up changes in function for some clients, particularly those with low function. Nevertheless, the range of items assessed was considered appropriate and there were no additional areas they felt needed to be added to the assessment. One committee named several items of information routinely used in their existing system that were not captured by the assessment form, including carers' health and functional ability.
The third committee had some serious reservations. Assessment of both need and capacity to benefit was seen as subjective and not adequately capturing the issues faced by young people with a disability compared to aged people. It was felt that the tool might disadvantage elderly people applying for items for safety reasons.
Safety issues were considered of prime importance by all three committees. Items designed to address occupational health and safety problems for carers or prevent injury to applicants get priority. Members of two committees felt that safety issues should be given greater importance. In contrast, quality of life was seen as a less important issue.
All three committees wanted to include an applicant's 'story' in the assessment process, describing how the requested items fit with the applicant's diagnosis and his/her personal circumstances. The committees rely heavily on these descriptions, particularly in complex cases, and there was some concern that the assessment used in the study 'is reducing clients to a number' and 'does not give the information we need'. Without the accompanying narrative report, the assessment process was seen as narrow and incomplete.
The priority rating systems currently in use at these three sites differ in their details but all are essentially based on a waiting list system. Few applications (if any) are rejected outright, but applications tend to be divided into those that must be funded immediately and others, who go onto a waiting list. The length of the wait is not defined in terms of months, but different levels of urgency are implied.
Discussion
The consultation process, comments by stakeholders and feedback from field testing all supported the use of the concepts of need and capacity to benefit to assess applications for equipment, with the exception of one field test site. That site had reservations about what they saw as the subjective nature of this assessment process and concerns about the particular needs of young people with disabilities and the elderly.
The results indicate that the assessment tool could be reduced to a more manageable size as part of a 'tradeoff' between explaining variation and the practicalities of data collection. One caveat concerns the inclusion of items for safety, for both applicant and carer. The technical results suggest excluding items capturing 'safety' because they do not discriminate well between applicants (most applicants had high expected benefits for safety), but it was an issue frequently mentioned during pilot testing and the field trial. It was strongly supported by those who approve applications. Although it is technically not necessary to support allocation decisions, any assessment tool that did not incorporate safety would lack credibility with those involved in the current system.
There is a strong attachment to current systems that rely heavily on narrative reports. The message from field testing was that formal assessment cannot wholly replace these narrative reports. Some details of the applicant's story are seen as essential for justifying the need for equipment, and should be retained in some form.
Existing systems for PADP applications are effectively systems for managing demand by placing applicants in priority order on a waiting list. Consideration should be given to formally acknowledging this issue by including an assessment of how long the applicant might reasonably be expected to wait to receive the requested equipment.
Our results suggest that a standardised system for assessing requests for equipment from people with disabilities is possible. The two core dimensions of the assessment tool (need and capacity to benefit) provide a suitable basis for determining priority within a 2 × 2 matrix, ranging from lowest priority (low need/high function and low capacity to benefit) to highest priority (high need/low function and high capacity to benefit). Further work with a larger dataset is necessary to identify a suitable number of priority levels and the thresholds for each level of priority. An example of how this approach can be applied to PADP has been reported elsewhere (Stevermuer, Owen, Williams & Masso, 2007) .
